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V. Jovanovi6, D. Jano5evii, N. Petrovit: Analysis of axial bearing load of a rotating platform drive in lrydraulicl
excavators, Tehnidki vjesnik/Technical Gazette 2014., 1330-3651, Univerzitet u Osijeku, Fakultet u Slavonskom
:
Y paay je 4ar rocryrar ur6opa arcaja-nuor leNaja roroHa o6prue rutar$opue xl4rpayrl4rrKux 6arepa ca;
yroBapHuM MarruflynaropoM Ha ocHoBy clerTpa eKBr{BaJreHTHrn< omepehema reNaja. flperrla paseujenorvr
MareMarr4rrroM MoAery 6arepa, crrerrap eKB[BiureurHlx onrepehena rexaja je 4e$ururcaH Ha ocgoBy
rpaHt,rqHflx or[opa Korralba xoje 4oseoraea cra6tartHocr 6arepa r{ rpaHr4rlHlo< orflopa Korlarba noje rraory aa! 1ld23
canragajy noroHcrtr MexaHr43Mr{ 6arepa. Ha ocuony MareMarrrrrKor MoAena 6arepa pasnzjen je coQrnep roju,
orraoryhyje o4pelura*e rr Aeriubrry alauil43y onrepeherra arcujaruror nexaja y ueJroM paAHoM uoapyrjy. Kaoj
rprrMep Aar:r. cy cflexrplr erBrrBiureHrHrax onrepehena reNaja floroHa o6prue rurar$opue xuApaynfirlKot
6arepa, yryrHe Mace oKo 100000 kg u cuare 40A kW, ao6rnjeHra ropraruhenen pasnzjenor co$rnepa. llope-
leuerra 4o6ujennx crrerrapa eKBuBiureHrH n omepehema aexaja ca 4njarpauuua Ao3BoJbeHe HocIrBocrLI pacflo-
JroxrlBrlx ,reNajeea, usadpaua je o4rorapajyha aellr.runa rexaja noroHa o6prue unar$oprue aHEIrIIr3I,IpaHor
I6arepa.
V. Jovanovid, D. Jano5evii, D. Marinkovit Selection procedure for an axial bearing of a slewing platform drive',
in hydraulic excavators, Acta Polytechnica Hungarica, 2015., Journal of Applied Sciences Hungary, No.li
iVol.l2, pp.5-22.
Y paay cy Laru MareMarrrqrlr MoAeJrrr 3a aHmra3y onrepehena arcujaluor nexaja rroroHcKor MexaHLI3Ma
o6prue nnarsopue xuApayrtzrrrr,rx 6arepa ca MaHr{rryJraropou 4y6uucre ra MaHr{rrynaropoM yroBapHe ratuure.l lll423
Pe:ylraru alula3e norasyjy eKBr{BaJreHTHe cr,me rrr eKBr{BarreHTHe MoMeHTe y o6nury cleKTpa ourepehenal
axcujanuor neNaja y uenoM paAHoM noapyujy 6arepa. Kao npuruep, ilaril cy ynopeAHl4 cneKrpl{ ourepehercal
arcujaluor nexaja roroHa o6prue rmarSopue xu,qpayrr,rrrxor 6arepa mace 100000 ftg onperrarraor ca yro-
BapHrrM u gy6nucxuu MaHr4lyJraropou, go6ujeHu KoprurrerbeM coQrnepa pasrujeuor Ha ocHoBy 4eQuuacaHux
:MATCMATIAqKlIX MOACJIl,lMA.
D. JanoSevi6, V. Jovanovid, N. Petrovii: Spectrums of axial bearing load of a rotating plaform drive in'
hydraulic excavetors, lnternationaljournal ofscience and technology, Scientialranica,2015, SharifUniversity ofi
i
;l*ll:';I'ffi;^i;1;;l1il'iL"ifi;i";;fl#;;Yitil+a ersffia,e,,,, o,,iepene*i irc,jan;oi;.*,jrl
rroroHa o6prue rularQopue xuApayrurqHux 6arepa ca 4y6uncruu MaHr{[ynaroporu. Cnermp eKBUB;uIeHrH[x]
onrepeheua .neNaja ce 4e$uuuure Ha ocHoBy uoryhrx ornopa Korana rojlr npelctanrajy uuruEuaruyl M23
BpeAHocr rr3 cKyla rpaH[qHrD( orrropa Korrarba rojr,r ortloryhanajy cra6rznnoct 6arepa lr rpaHlItIHrD( ornopa
Konarbe rojr.r 4o:no:uarajy loroucKlr MexaHlr3rrlu 6arepa. C o6srapou ila vcrr4 MoAen 6arepa Moxe LIMarul
pa3nuqure eapujaure KuHeMaruqror JraHrIa noju r,aory aa uvrajy BeJrr{K}r 6poj pasnr,ruurran noloxaja u ycnonal
pa1a, Ha ocHoBy orlrrrer MareMarlrrtrr{ MoAeJra, pasnujen je coQrnep 3a AeraJbny anuru3y orrrepehena arcu-:
januor leNaja roroHa o6pHe rrrar$opMa 3a xeJbeHrr 6poj nonoxaja y quraBoM paAHoM oncery 6arepa sa craryl
rraoryhy napujanry KrrHeMarliqKor naHua.
V. Jovanovid, D. JanoSevi6, N. Petrovi(,: Experimental determination of bearing loads in rotating platfurm drive,
mechanisms of hydraulic excavators, Facta Universitatis Series: Mechanical EngineeringVol. 12, No 2,2014, pp.
157 - t6g. .
V paay je aar nocrynaK 3a exc[eplrMeHrtrJrHo o.upefuaarre onrepeherua axcujaruor rexaja nototinot ,e*a-:
rulsua o6prue ruarsoprrae xrrApayJurqKux 6arepa ca 4y6uacruu MaHl{rryJlaropou. fleQrauncau je uarena-tluxui M51
MoAeJr xoju onaoryhyje Aa ce, Ha ocHoBy MepeHr{x BeJrrlrrrrrHa crana 6arepa rrpv pa[y y eKIUIo-arauI,IoHI,IM
ycJroBuMa, [ocpeAo, oApe4e Berroprr cyne u MoMeHra onrepehena nexaja. flplr .rervry ce MepeHe reauqnse]
crarua 6arepa oAHoce Ha nolo-xaj Kr{HeMarllrrxor JIaHua r4 rrpr.rrr{cKe xr.rApocrarl,Itrror crlcreMa y ro4oruuar
arryaropa roroHcxux MexaHrr3aMa 6arepa. Kao nprauep, [atrvt cy pe3yJlrarl,I Llcrpaxl,IBitrba 4o6rajeura upu,
epclepuMeHrEurHoM o4pelunany onrepehena axcujaruor nexaja floroHa oKperarba o6prne rutarSoprrae xl{Apa-
ynuqror 6arepa vace 17000 kg,
V. Jovanovi6, D. Jano5evii, J. Pavlovil: Experimental analysis of manipulator joints loading in hydraulic'
excavators, ANNALS of Faculty Engineering Hunedoara - lnternational Journal of Engineering, Tome XIlI,l
2015 -Fascicule l, pp.233-2;10
Y paly je 4ar [ocryrrax 3a eKclep[MeHTaJrHo o4pefuname orrrepehe*a eJleMeHara KI{HeMarI[{Krax flapoBal
(:rno6ona) KtaHeMarurtror naHrla ra rroroucrux MexaHu3aMa Ay6rtrcror MaHl,IrryJlaropa xll,qpaytrrlqrurx 6arepa]
ryceHuqapa. ,{eSuuucan je uareuaruqrr,r MoAer nojra orraoryhyje aa ce, Ha ocHoBy MepeHrrx BerrurluHa cralba,
6arepa rtpta paAy y eKrrloaraurroHuM ycJroBrrMa, oApeAe BeKropr,r clalra v. MoMeHara onrepehena srflo6ona.l
O6aeneHa r.ipa*rua*a, uujnje 4eo nplrKa3aH y oBoM paAy, rpeAcranrajy rpunor a*utlt43v 4eSIlnucanal
KapaKTepa npoMeHe olrepeheEa KrrHeMar[rIKIrx lapoBa Kr{HeMar[tIKor naHua Ay6uucror rvranarrynaropai
xr.rApaynfiqKux 6arepa. Baxuocr rro3HaBarba BeKTopa omepehena srno6osa ql{Hrr ocHoB HeoIxoAHI{x crpy-
KTypHr4x alruil43a y uuJby onruilrasaqr,rje, [oy3AaHocrrr r{ BeKa rpajana crpyKTypHe rpafe unaHora ruueua-l
Tltrrxof ,'IaHqa MaHrrrylaropa u noroHcxnx MexaHlr3aMa 6arepa-
M51
,V. "lovanovie, D. ianoS";i6; i. pirioviC, Experimental determination of resistance digiing of hydraulic
:excavator, HMK-14 }lcrpaxanape u pasnoj 2013., ISBN0354-6829,Institut IMK "14. oktobar", Kru5evac, No.3,'
Vol. 19, pp. 83-88.
,Y 
paay je 4ar flocryrraK 3a ercrreprlrMerrrzurHo o4pef rarame orlopa Konarba xnApayn[qKlrx 6arepa ca ay6u-.
6 HCKI4M MaHflrryJraroporr,l. ,{e$llnucaH je uareuaTr.rrrKr,r rrroAer xojtt or"roryhyje Aa ce, Ha ocHoBy MepeHux Be- M52
Jtyr\yrua crama 6arepa npil paAy y eKruroararlr{oHrlM ycJroBrrMa, [ocpeAHo, oApeAI{ BeKTop orrlopa KorIaEa Ha
petuoj LtBr4ryrt Karrrr{Ke. flpra uervry ce MepeEe BeJrr{rrr,rHe crarra 6arepa oAHoce na noloNaj KI4HeMarIrqKot JIaHua 11'
irrprrTr,rcKe xr{ApocraTrfiKor cr{creMa y BoAoBr.rMa aKryaTopa noroHcKllx MexaHI{3aMa 6arepa. Kao npuruep, 4aru
:cy pe3ynrarlr rrcrpaxr4Barba goflujeuu rrprr epc[eplrMeHTa[HoM o4pefranany orlopa Korla]ba xuApaynurrxor'
,6arepa rraace 17000 kg.
,V. Jovanovi6, D. JanoSevii, J. Pavlovii: Experimental analysis of energt parameters drive mechanisms,
thydraulic excavqtor, The sixth Intemational Conference Transport and Logistics -til 2017,25'26. may, ISBN
1.'978-86-6055-088-2, pp. 77-81
,Y osor,r pany pasrnjeu je onruru MareMarr{trrr,r MoAen n [porpaM 3a aHErla3y eHeprercxlD( napaMerapa rro-
:roncxr.oc MexaHr{3urMa xr,r.qpaynrrqHlx 6arepa ca 4y6uncruu MaH[rryflaropoM, Ha ocuoBy MepeHrD( BeJII4quHa
,cralLa pa4a 6arepa y peaJlHllM-eKcrlJlloaraul{oHllM ycJIoBI,IMa.
M33
,V. Jovanovid, D. JanoSevii, J. Pavlovi6, G. Petrovid: Digging resistance model shovel manipulator of hydraulic
texcavator,IX Triennial International Conference Heavy Machinery - HM 2017 HM 2017 June 28- July I 2017 ,
,y pu,oy je 4e$unucaH MareMarrrrrrrra Mo.uer orflopa Konarba xu.qpayJllrtlKrrx 6arepa ca yroBapH[M MaHllrry- M33
,naroporra. MareMaTIlI.I(IrM MoAeJroM oTlopa Korrarba o6yxnaheuu cy: lapaMeTpl{ KpeTa}ba KaIUIIKe IrpI4 Oflepa-
,Uuju rouana, reouerpuja oApecra rrlarepujala, reorr,rerpuja KarrrrrKe rr Kaparrepucrnne :axnaheuor uarepuja,ra.
,Pa:najenra MareMarr{qKrr MoAen or[opa Korrana Moxe ce Koprrcrrrrll rrpl,r HyMepl{tmoj 4uuarrruuroj cuuynaqujra,
,paga 6arepa. Kao npuuep, oapelene cy KoMnoHeHre orlopa Konalba 3a yroBapHe KaIuLIKe 3arlpeMrrHa 4,4 LI,
,V. Jovanoyid, D. Jano5evii, J. Pavlovi(: Experimental Analysis of the Parameters of the Slewing Platform Drive
,Mechanism of Hydraulic Excavators,IMK-14 Reasearch and Developement in Heavy Machinery, Yol.22(2), pp.
3 | -3 6, 2016. pp,3_l ] 6.
rv onou pa[y [peAcraBJEeH je rr,rero4 3a eKc[epr{MeHrarrHo o4pefurane flapaMerapa [oroHcKor MexaHI43Ma
9 ,o6prne rurar$oprrae xuApaynlrrrH[x 6arepa ca Ay6uucnutvt MaHl4rryJlaroporu. fleSunncau je uareuerl{trrr4 Mo4er M33
,rojuu ce oapebyjy KLtHeMarr[rrr,r Lr AuHulMrarrK]r flapaMerprr rroroHcKor MexaHI{3Ma o6prue rutar$opue xn-
rApayflflrrKro( 6arepa, Ha ocHoBy MepeHrD( BeJrrrrrrrHa crarba paAa 6arepa y eKcrmoaralrrroHlrM ycnorunaa. [o-'
,6ujeuu ercflepr{MeHrirnHu pe3ynraru norasujy aa cy uajreha orrrepehena axcnjanHor nexaja floroHa oKpera}ba:
,u,lar$oprrae upn oneparyrjlr Ko[arba. Oclu rora rrcpa3lrre AlrHiIMntIKe rlpoMeHe flapaMerapa Kilpocrarutlxor
--,crrcreMa 
floroHcxor MexaHrr3Ma o6prne unarsoprrle jarrajy ce nplr onepaulju rpeHoca Marepujwru.
,V. Jovanovid, D. Jano5evid, J. Pavlovid, P. Mili(: Dynamic simulation of hydraulic excavators with shovel
imanipulator, Mechanical Engineering in XXI Century, 3rd International Conference, NiS, ISBN 978-86-6055-
t0 ,PaA caApNll oflrurtr Ar{HaMr{rrKr{ MareMarr{rrrlr MoAeJr KzHeMarlrrrKor naHaua I,I Mo.qere $yunqr.rja xsrpaynfirrKot M33rv
6arepa ca yroBapHr.rM MaurrflyJraroporu. Ha ocHoBy 4eQuuucauror MoAena pasnujeu je nporpau 3a AuHaMuq(y
rnyvreplr.rny crar"rynauujy pa4a 6arepa uouohy patryHapa. Cunynaqnjoru cy o4peleHl KuHeMarvrttnt4 vI Lt4-'
rnaNlfl.rxlr flapaMerp]r (llrHeapne r{ yraoue 6psraue v y6psana, rtrepuujanue cvre u rvrorraenru) KI4HeMaruqKor
,nauua rr froroHcrrD( MexaHu3aMa 6arepa. Kao upuuep, \arv cy pe3yJrrarlr HyMeplrtqKe ALIHaMrrqKe curvrynauujel
____.- 
xrrApayluuror 6arepa ryceHlrrrapa Mace 1000Q0 kg ca MaHr{nyJlaropoM },roBapue KarurlKe sanpevuue 4,4 m3 :
,V. Jovanovid, D. JanoSevii, J. Pavlovii, N. Petrovil: Definition of directed diggingforcefor assessment of the
'hydraulic excayator work, 
The 8th International Symposium - KOD 2014 - Machine and industrial design in
,mechanical engineering, ISBN 978-86-7892-615-0, Faculty of Tehnical Sciences, University of Novi Sad,
.slovak University of Technology in Bratislava International Federation for the Promotion of Mechanism and'
,Machine Science - IFToMM Association for Design, Elements and Constructions - ADEKO, 12.06.-
jy paAy je ne$unracaH MareMarrrrrrKlr MoAeJr sa o4pefr,trame xo4orpaSa cl4rla Korlalba x[ApayrurrKlD( 6arepa ca
i),roBapHrrM MaHr{nynaroporvr. XoAorpaQ cuna Ko[EIrba, Kao uoKa3are$ e$llxacnocrlt Koflarba 6arepa, o4pelen je'
,ua ocnony rpaHlrqHr{x ir"na 
^o.ra*a 
roje Ao3BoJbaBa cra6uruocr 6arepa Ir rpaHlrqHtx cl{ra Kofla]ba xoje
roruoryhyjy roroHcrra MexaHrr3Mr{ 6arepa. Xo4orpa$ra cr4;ra Korlarba 4eSuazcauu y oBoM paAy rpeAcranrajy
t2 M33
. Jovanovi(, D. Jano5evi6, Jovan Pavlovii: The kinematic and dynamic analysis of the ltydraulic excavators,
International Conference "Heavy Machinery-HM 2Ol4', Zlatibor,ISBN 978-86-82631-74-3, Faculty of
usMepeHr.rx Beluqr4Ha 6arepa rtplr paAy y ercrrJroararlr{oHr4M ycJroBr4Ma. }'I:uepene BeJruq-[He cra]ba oAHoce ce Ha
noloNaj Kr.rHeMarr{qror JraHqa r{ flipaMerpe rroroHcKor crrcreMa 6arepa. Yuope4n arrtullEl:a p*yJrrara noxa:yje na je;
usnaefy crarrcrxlu< rr Ar4uaMurrxrlx BeruquHa crana 6arepa Miua pa3Jrr{Ka upr,r ouepar+4jr{ KorrElrb4 s6or penanmno
l
,V. Jovanovi6, D. Jano5evi6, J. Pavlovii, N. Petrovi(,: Control of slewing platform drive of mobile machines,Xlll
,lnternational SAUM Conference on Systems, Automatic Control and Measurements NiS, ISBN 978-86-6125-'
V paay cy aflr,r3r.rpaHe xosuenunje x[Apocraruqrrlx rroroHa oKperar]a odpHux rutarSopuu uo6umux MaIILIHa Iri
rcucreua perynaquja rstaxoBor y[paBJba]ba. Kao ronuenuuje noroua ptrMarpalru cy uoroHr{ ca orBopeHlrM rr
13 ,taTBopeuuu xl{ApocraruqKllM KoJloM, ca xI4AponyMAilAMA u XITApOMOTOpIIMa KoHcTaHTHor I'I tlpoMen}unOrl M33
cnequ{uquor nporoKa. Y 4e:ry ylpaBJbarba lroroHoM o6prurm marQopluz, a*aJril3r4paHtr cy xrr.4pocrarlrqnla
crrcreMu ca perynarlr4oHr4M BeHrr4Jrurrla xoju orvroryhanajy Mr{pHo (nocreneuo) floKperar]e uarsoprrae, 6es
yAapa, na raj nauzu rxro ce Mory ocrBapurrr rroBoJBHe KapaKrep[cr[Ke [poMeHe flplrrl{cKa ra npotora xu-:
?ICIIyEEHO C T yCJIo B A 3 A OAE PAHI{ ., &OXTO}CI{E &I{Cf PrAqu,Js
Kau,{uAar uclyrbaBa ycnoBe 3a oueHy u oa6pany ,rtoKropcKe 4racepraqr{e roju cy npe4rulenra 3axouolr o rucoKoM 4A
Becsa JosaHosrah je noloxu,'ra cBe Lrcru4Te npe4rnleHe HacraBHLrM rrJraHoM r.r nporpaMoM AoKTopcKrry. c'ryqt4ja Ha
crylzjcrorra rporpaMy Mauruscro ,rlDrerbepcrBo MaurrrHcxor $axyateta Yuurep3l{Tera y Huuy Ii creKJIa rpaBo Ha
u3paAy AoKropcKe 4ucepraqrnje.
Becua Joranonnh je 13.03.2015. roArrHe, Ogcercy 3a HacraBHa H cryAeHrcKa rrlrralba Mauuaucrcor $ary.nrera y Huu.ty,
roAHera 3axreB (6poj 612-200/15):a o4o6perre reMe AoKropcKe gucepraquje roA HilsriBovr,,flpunor crrHre3ll noroHcKor
MexaHz3Ma o6prHe n rar$oprrae xnrpayrl,IrrKux 6arepa" .
Ha npe4lor HacraeHo-HayqHor seha MauaHcKor Saxymeray Huury, Hayuuo-crpyuno rehe 3a rexHlrqKo-rexHo-
rorrrKe HayKe Ynusepsurera y Hraruy goneno je Oanyxy (6poj 8/20-01-005/15-030 o1,27.05.2015. roluHe) o uuenorarry
Kour.rcuje 3a oueHy HayrrHe 3acHoBaHocrr4 TeMe AoKropcKe Araceprallllje y cacraBy: Ap Muouup Jonanonuh, peAoBHrr
npo$ecop Maunscnor $axynrera y Huury, Ap Aparoclas JaHouesuh, pe4oeuu upo$ecop Marrrrancror Sarylrera y
Haury, Ap Heua4 [. flan,ronuh, pe4oeru npo$ecop Mauuascror $axynrera y Hurny, Ap Mrurorvrup larur.Ih, peAoBHLI
npo$ecop @ary,rrera 3a Matru.rHcrro a rpaleer{HapcrBo y Kpa-nery Ynueeper,nera y KparyjeBlly 14 4p fopan flerponuh,
AorreHr MaruuHcxor $arylrera y Huruy.
Hacrasno-uayqHo sehe MauaHcKor Qarynreray Hurry je, ua ceanurlt4 ogpxanoj 28.08.2015. roArIHe, Ha ocHoBy
Hseeurraja Korr,rucrnje 3a orleHy HayqHe 3acHoBaHocrr{ reMe AoKropcKe 4ncepraquje Ognyrcorr,r 6poj 612-508-712015
yceojrano reMy AoKropcKe Alrcepraquje r rpeAnoxnno Ap Aparocrasa Jauoueauha, peAoBuor npo$ecopa Mauruncror
Qarylrera y Hauy, 3a MeHropa.
Hayuno-crpyuuo rehe 3a rexHurrKo-TexHoJrorrrKe HayKe Yurarepsu:rera y Hzury je, Ha ceAHI,Iqn o4pxanoj 16.09.2015.
roAr{He, OAlnxou 6poj 8/20-01-008/15-021 laao caruracHocr ua O4nyxy o ycnajany reMe AoKropcKe Allcepraquje u
O4nyron 6poj 2120-01-008/15-022 ot 16.09.2015. roanue LrMeHoBilro 4p fiparocrasa JaHorreszha, peAoBHor npo$e-
copa MauraHcKor $ary,'nera y Huury, 3a MeHropa sapr;pa'4Y AoKropcKe 4ncepraqvtje.
Becna Jorauosuh je 16.03.2018. roAHHe rroAHeJra 3axreB, O4cexy 3a HacraBHa u cryAeHTcrailvffatsa Maruuncxor Qa-
KyJrrera y HrEury. sa o4pelrarame Kouucuje sa oqeny r.r o46pany AoKropcKe 4ucepraqHje. Ha npeglor HacraeHo-
HayqHor seha MarrrflHcKor Saxynreray Huruy, Hayuno-crpyuno uehe 3a rexH[tlro-rexHoJrorlrKe Hayre Ynaeepsurera y
Hr.tuy AoHeJ.ro je Oaayry 6poj 8/20-01-004/18-011 o uNrenosamy Kouucuje sa oueHy u oa6pany AoKropcKe Ancepm-,
uuje, nol Ha3HBoM ,,llpu,ror cr{HTe3r4 rroroHcKor MexaHrr3Ma o6prue ruarSoprrae xuApayrurlKlrx 6atepa", y cnegehelr ca-,
craBy: Ap Maorrarap Jonauonuh, peAoBHt4 npo$ecop Maruuucror $arcylrera y Hr,rury, Ap ,{paroc.nan Janouresuh, pe4orua,
npo$ecop Marunucror $axy,rrera y Huruy, Ap Henaa !. Iauonrah, pe4oruu npoQecop Marurancxor Sarcynrera y,
Huruy, Ap Mra,'rorrar,rp fauuah, peAoBHr,r npo$ecop Oaxylrera 3a Marrrl/tHcreo u rpafeu,IHapcrBo y Kpa,rery Ynueepsu'rera
y Kparyjenqy r.r 4p fopan flerposah, AoqeHT Mauuucror $arynrem y Huruy. l
Becna JoeaHoefih je nprorornprcaur ayrop ABapa1a o6jarrsena y qaco[Lrcuua ca SCI Jrrrcre uz olrracru AoKropcKe,
4uceprarprje, Kao rr rpBorrorrrucaHyr ayrop je4uor paaa o6jameHor y qacorucy rcojra ras4aje Yulrnepsurer y Haruy u::
:o6 r,acrvt AoKropcKe 4zcepraqaj e
Ha ocuory rperxoAHo HaBeAeHor, Becsa JoeaHoruh :actryrbaBa cBe ycnoBe 3a oqeHy u o46pany AoKropcKe !t4ce-)
praqzje npe4nulene 3axouona o Br4coKoM o6pasonaruy, Crary"rou YHunepsurera y Huury n Craryroll Maruzncrcor,
$axymera y Huury.
Caapxaj 4ucepraqr.rj e qvHe ruecr rlor,'raBJba:
l.Ynoa, 2. floroucxrl Mexaulr3Mz o6prHe nnar$opue xxApayruqKlD( 6arepa, 3.
o6p:rue nnar$opue 6arepa, 4. I4s6op arcujaluor nexaja o6prne ula'r$oprrae 6arepa,
o6nrue ft'rardooMe 6areoa. 6. 3axrvqar.
AHanrasa noroHcKor MexaHH3Ma
5. Cunre:a fioroHa MexaHu3Ma
AEJIOBA ffHCEPTAUITJB
Kparax onuc noje4uHt4x AeroBa 4r.rcepraquje (rlrr -!d}liltcuiJ]
Hanegeuuvr rorJraBJbr{Ma at4cepra\aje uperxo4e: pe3uMe, Ha cprrcKoM ,I erJIecKoM jesury, z ca4pxaj. Ha rcpajy
4ncepraquje ce HirJra3e: crlrcaK roprauheue nrrreparype (104 qrrupaHe 6lr6naorpaScre je4rauuqe), rpLIJIor u
6norparfuja a)"ropa.
Y uprou nouraBJby 4e$uulrcau je npe4uer lacrpiDKuBarba - rroroHcKl{ MexaHusau o6prue n.rrarSopue xu-
ApayJrr,rqKr4x 6arepa. Hane4euu cy pa3Jrosr.r, suauaj ulqlz.rbeBr r{crpiDrr{Ba}ba. flaraje 4era,rua a*aJtla3a najsuauajnlrjrlx
pe3yJrrara AocaAarrrlbr{x r{crpaKr,rBama roja ce oAHoce Ha MexaHE3aM rloroHa o6prne nnarQoprvre xlrApaynuqKzx 6arepa.
Y 4pyrorr,r [oruraBJby je, ua ocHoBy rraop{onoruxe aHarlr3e, yceojeu orrruru MoAeJI noroHcKor MexaHIr3Ma o6prue
mara$oprrae 6arepa xojH uuue: xr{Apocrarnuxu (rpaHcQopMarlnoHra) Aeo, ca xl4AponyMloM I{ xl4ApoMoropoM, I4 Mexa-
Hyrqriyr (upenocuu) Aeo ca ruraHerapHrrM peAyKroporvr u arclrjrIJIHI4M lexajerra. KopzruheneM ocHoBa HayKe o Ko-
Hcrpyr,rcalby, gesuuucau je nocrynaK cr4Hre3e ycnojeuor onlrrer MoAeJra noroHcKor MexaHI43Ma o6prue nlar$opue ca
cleAehuu erarraMa pasroja: a\ auaruza rapaMerapa tfynr<qraja MexaHil3Ma o6prae nnar$opne: 6) ras6op BeJII4qIaHe
axcuja,luor nexaja Ha ocHoBy cneKrapa omepehema u e) ogpefr-rBalre rpaHc$oprraaqraorux u flpeHocHttx fiapaMerapa
xlIApocTaT[IqKIax H MeXaHI{TIKHX KOMtIOHeHaTa fIOfOHa.
Y rpehervr [ouraB,'by cy rrpura3aHlr oflrrrT]r Avt*avrlartKu MaTeMaTr{qKI4 MOAeJII,I 6atepa Ca gy1uucxrrM u yToBapHIrM
MaHrlnyJraropoM 14 pasrujeuu co$rrepn 3a a*arfi4sy rapaMerapa $yrrllaja rroroHa o6prne nnar$oprue. Aua,rusou cy
o6lxnahenu cleAehu rapaMerpr4 $yHxrruja: yrao, yraoHa 6pzuua, yraoHo y6psame, MoMeHr u cuata oKperarba
rnar$opue.
,{era,rua alrrauwl:;a napaMerapa $yHrqrja MexaHH3Ma rroroHa nrar$opnae je o6ar,reua: HyMepuqKoM cl{MyJlaqujou
6arepa Lr Ha ocHoBy MepeHr{x BeJrr/Hr{Ha cra}ba Srasuuxor MoAeJra 6arepa nptr paAy y pa3nLIrII4TuM eKcrL'IoarauHoHItM
ycJroBrrMa. flo6ujenuu pe3ynrarr,rMa a*aJrvrse ce norasyje npu rojoj eapujawlu roHSurypaquje ruueuaruqKor naHalra
6arepa, Kao r{ upu rcojoj onepaqnju MaHr,rrryJraquoHor 3aAarKa H y xojoj o6lacru paAHor noapyuja 6arepa ce jae,'uajy
flapaMerpr,r Syuxquja MepoAaBHr{ 3a cu}rre3y MexaHu3Ma o6prue nrar$oprnre.
Y.remprovr norJraB,'by cy [plrKa3aHr4 MareMarr,rqKr,r MoAeJrr,r 6arepa ca ay6utcxuM H yroBapHl,rM MaHurryJlaropoM I,I
pa:nujeuz coSrnepu sa o4pefnnalbe clercapa omepehema axcuja,'ruor nexaja MexaHIr3Ma rloroHa o6prne nlar$oprue.
Cnemap onrepeherra je ge$uuucaH Kao cneo6yxnarnra [oKa3areJb onrepehersa nexaja Ha ocHoBy tuoryhnx orrrepehema
rcoja ce jaerajy y qenoM paAHoM rpocropy 6arepa. HasHa.reHo je ga ce Ha ocHoBy creKTapa olrepehema. o4pefeulrx sa
nnoryhe rapnjanre ron$urypaqnja rnnelraruqKr4x ;ana\a 6arepa, y nopelemy ca Ao3BoJbeHI4M KapaKreplrcruKaMa
HoclrBocrr{ pacrroJrox[urx,rexajena, Bprrlr us6op BeruquHe arcnja,luor nexaja MexaHI43Ma o6prne m,rar$opue 6arepa.
Y uerou floruraBJby je upuxasan onrrrrr{ MareMarr{t{Kr4 MoAeJr n pazsujeuu. co$rnep 3a reHeplrcame uoryhux
napujarrrnrrx peruelba xrzApocraruqKor u MexaHr.rrrKor AeJra noroHcKor MexaHl{sua o6prHe lnarSopue, xopuruhemeu
cKyna (4arorexa) pacloJroxuBr4x BeJrlrrrr4Ha KoMloueuara rroroHa. 3a orlexy reHeplEcaurrx vroryhr.rx eapujauruux pe-
rrrelba rroroHa rurar$opue, xopuurhemeu pasrujenux AuHaM[rrKLrx MareMarurrKl/tx MoAena 6arepa, v3BpureHa cy Hcrpa-
)Kr4BaL+;a yrw\aja oAHoca BeJrlrrrr4Ha rpanc$opnnaqlroHlrx u npeHocHr{x flapaMerapa KoMrIoHeHara floroHa Ha eHeprercxy
eSuxacuocr H ALTHaMHT{Ko onrepeherre floroHa n AHHaMHqKy cra6umroct 6arepa.
Y uocleAmeM [ouraBJby Ear:a cy 3axJbyr{qu Kao u rroreHqujanne o6racru 6yayhux ucrporuBarra.
,H.]Irg.ocrrapg:l-Ee:Igc,I_ap+€gffiIllll3pglIl 
rpqjaae AoryIgpgKe,Ig-c,e.pTel$Ij_e {d_* X}_{}pevu}
. y oKBr4py croje 4orropcKe Ar,rcepraqnje Becua Joranoruh je noruyno ocrBapl,rJla IILLJbeBe HayqHor ncrpalnuBal+,a
inocras,,beHey rryujaw AorropcKe 4r,rcepraqzje. Pa:eoj o[[r]re uero4oloruje 3a cl{Hre3y [oroHcKor MexaHu3Ma o6prHe
:nnar$opue xfiApaynurrKux6arepa, cBrlD( BeJr]rqr4Ha, Kao ocHoBHI,r [ocTaBJbeHu II]r,'b HcTpiDKI{Barba AHcepraquje caAp)KaH
je y uorrryuo ocrBapeHlalr creAehnu taptlujatmuM IrI/ubeBpIMa:
i . Pasroj flocryrrKa cr{rrre3e rroroHcKor MexaHr{3Ma o6prue rurar$oprvre Ha ocHoBy HayKe o KoHcrpylrcalby I.l
: rraop$ororuKe aHrulrr3e.
, . fle$uruacarre olrxrr,rx L'zraavrwiKr4x MareMarr{rrKnx MoAera xulpayrl4tlHzx 6arepa ca gy6uucxraM u yroBapHI{M
twaururryrraropoM 3a aHaJrlr3y flapaMerapa $ynrcqnja [oroHcKor MexaH[r3Ma o6prne nnar$oprvre fiocryrlKoM HyMepnrlKe
. clrnrynaqnj e, 3ailaBarbeM MaHr,rnynaqr{oHor 3aAarKa 6arepa, r{ Ha ocHoBy eKcnepnMeHrzIJIHo t{3MepeHlax BerHqHHa
. noroscrcor crrcreMa 6arepa, vace 16000 kg, rtpupaly y eKcrrJroararlproHr{M ycnoBl{Ma ca gy6uucxlrM MaHl4rtyJraropoM.
i . fleQnnucane MareMarr,rqKrrD( MoAeJra sa o4peluBame crleKTapa orrrepehema arcajalnor lexaja floroHa o6prHe
'u,rarQopnre 
Ha ocHoBy MepoAaBHHx omepeherra o4pelenux y rIeJroM paAHoM roApy.{jy 6arepa 3a cBe uoryhe eaprajarrre
: xnnelLarraqKor rTaHaIIa 6arepa.
| . fleSnnuca"rre MareMarr{qKor MoAeJra 3a reHepr{carre uoryhux napujalrHl4x pererba xaApocraruqKor lt Me-
:xaHr4qKor AeJra [oroHcKor MexaHusrraa o6prue rularoopvre Ha ocHoBy 3aAarI,Ix flapaMerapa $yurqaja roroHa.
) . Pasnoj MareMarrrqKlrx MoAeJra 6arepa 3a orleuy yrw\aja oAHoca rpauc$opuaq[oHl4x I{ npeHocHtrx rapaMerapa
,rconouenara noroHcKor Mexaur.r3Ma o6prne nnarsopvre Ha eHprercKy eSuracuocr u Lvt*auv:qxo onrepehelbe floroHa
ularsopue u At4nauwrxy cra6puuosr 6arepa.
, r Pasroj coQrnepa sa: a*alrr43y rrapaMerapa Qyuxuyja noroHa o6prue unar$opue 6arepa, o4pelrErame creKrapa
,onrepeherra axcnja"nHor le>raja lr reHepr,rcane moryhux napujarmuux peurerba xl4Apocrarl4tlKor t MexaHzqKor Aena
, noroncxor MexaHlr3Ma o6prne nnatSopue.
BPEAHOBAbE PE3
Orurra uero4oaoraja 3a cr{HTe3y rroroHcKor MexaH[r3Ma o6prHe nnar$oprrae xr{ApayJrr,rqKnx 6arepa, pasnujena y
oKrr.rpy AoKropcKe 4zcepraqaje, je rpno svauajua c o6supou Ha caBpeMeHr,r MoAyJrapuu paseoj xaApayrrarrKux 6arepa u
. xouuercuy SynrUetjy rroroHa mrarQopvre y cKJrorry pa3rvtqvrrux rconQnrypaquja KHHeMarr4qKr,rx JraHarla vr pa3rutthtrux
: uaunlylaqproHr4x 3aAaTaKa 6arepa y [pocTopHoM paAHoM rroJby ca MHorrrTBoM pa3ril4LtkrTt4xnoloxaja I{ ycJroBa paAa.
, OcnoeH14 HayquilAorpaHocu AoKTopcKe 4ncepraqaje cy:
, . Pasrujeua oprr..rH:urHa uerogonoruja 3a cilHre3y rroroHcKor MexaHr{3Ma o6prue rmarsopue 6arepa, 3acHoBaHa Ha
Hay\A o KoHcrpyr,rcarby t4 rrocrynKy MoAyJrapHor upojerrorana, nouohy roje ce KoMrroHer{re rroroHa 4e$uHuury Ha
ocuoBy rrapaMerapa $ymqrEja floroHa u SyurqraonrurHrrD( orpaHr,rqe]ba pacnonoxorBux KoMrroHeHara floroHa.
. Mop$orolrrKa Marpur{a sa ras6op xouqeuqraje MexaHr{3Ma rroroHa oKperama rrrar$oplre xvApayrt4rrKnx 6arepa,
$oprrarapaua Ha ocHoBy $yuxqrlona"rHe, crpyKTypHe r,r [apaMerapcKe aHaJrr,Be xuApayrlrrrK[x 6arepa noAehux cBercKID(
npozseo!aua.
r Omlrlt Lvt:cral/,vf-tKvr MareMaruqKu MoAeJrr4 6arepa ca yroBapHuvt u gy1uHcKr{M MaHzrryJraropoM 3a a]Franv3y
napaMerapa $yHrqzja roroHa o6prue nnar$oprrae HyMepr4qKoM crauynaqujou 6arepa r{ Ha ocHoBy encrrepilMeHraJrHo
u3MepeH[x Beryl..tilHa noroHcror crrcreMa 6arepa ryceHr,rqapa, Mace 16000 kg, npu paAy y eKcrrJroararl[roHr{M ycJroBlrMa.
r Pesyrrarz aHaJrvge rrapaMerapa $ynxqnja noroHa o6prne u,rar0oprrae xoju norasyjy npu xojoj naprjanru
xou$zrypaquje ruueuaruqKor JraHaua 6arepa, Kao r{ rrplr rojoj onepaqujumaunrryJrarluoHor 3aAarKa a y rojoj o6nacru
paAHor npocropa 6arepa ce janruajy BpeAHocrr,r [apaMerapa MepoAaBHe 3a cr,rHre3y MexaHr{3Ma o6prue n-arSopue.
r Cuerrpu onrepehetuasa r,rs6op Berrrqr{He arcujaruor nexaja roroHcxor MexaH}r3Ma o6prHe rurarQopue 6arepa
o4pe!enr,r, sa uoryhe rapujaure ocJroHo-KperH[rx MexaHvaaua n rcouSrarypaqr.tja xuueruarurrK[x ra:aa\a Ay6rancrcor u
yroBapHor Manr.rflyJraropa 6arepa, Ha ocHoBy orrrepehema rcoja ce jarrajy y qerou paAHoM rpocropy 6arepa.
r Pesyararu alr,auln3e yrnyaja flpoMeHe roH$urypauuje rcuneuau{qror JraHaqa, no.rroxaja r4 ycnoBa paga 6arepa ua
c rre KTpe onrepehema arcuj a,lnor nexaj a floroHa nrar$oprue.
r Onrurl,r MareMaruqK[ MoAer 3a reHepr{came uoryhnx eapujaurHrx peure}ba xr4Apocrarr.rtrror u MexaHr4qKor AeJra
noroHcKor MexaHa3Ma o6prHe nnar$oprrae, ropuruherreM cKyna (4arorera) pacnoaoxnBr,rx BeJrr4qr{Ha KoM[oHeHara
fioroHa.
r Pesyararr arraJrvge yrwpja oAHoca Berl,r,trrHa rpauc{oprraaq[oHr4x r4 rrpeHocHr,D( napaMerapa rroroHcKor
MexaHlr3Ma nrar$opme ta eracrurrHocrpr x-uflpocrarlrqK]rx aKTyaropa (xz4povroropa r4 xrrApo\Luruuilapa) [oroHcKrD(
MexaHlr3Ma 6arepa - roja Hacraje ycneA crr4rxJbr4Bocrpr xv[payilr{qKor ylloa y paAH}rM 3arrpeMnHaMa v BoiloBillaa
aKTyaropa - Ha eHeprercrcy e$uracHocr Lr AuHaMilqKo orrrepeheme MexaHil3Ma rnarSoprrre ur:ra AuHaMrlrrKy cra6lurnocr
6arepa.
o Pa:sajeHu opnrlrHa-rrnz co$rBepr{ 3a: a*um3y napaMerapa QyHrqraja noroHa o6prue n-uarSoprrne 6arepa,,
o4pelueame creKTapa olrepehema axczja,ruor leNaja Lr reHepr{ca}be uoryhux napnjaurru.rx peue}ba xr4ApocrarlrqKor r.r.
MexaHilqKor Ae,la rroroHcKor MexaHusua o6prHe mar$opme. .
Kas4alar Becsa Jonauonuh je norcasaaa la3pe3:a'ry cr4creMarur{Kocr H aH€ur}rrurrHocr nprr cneo6yxraruoj
a*a:;.l:,vt nocrojehe HayqHe u crpyqHe Jrrareparype [r AocaAarrr]rLrx p*yJrrara :acrpa]Kt4Bauba vrs o6nacra reMe AoKropcKe
4ucepraqaje. llpra v3pa1r AoKTopcKe 4racepraqraje, roKoM pasroja MareMarlrr{Kr4x MoAeJra, co$mepa u crpoBeAeHr,D(
reopujcnux u eKc[epuMeHTzlJrHr,rx r4crpaxrrBama, noxa3lura je encox Hr{Bo MyJrrr,rA}rcrlurrnr,rHapHor 3Harba, opwur-
HilJrnocrll, caMocriulHocrr,r n yrropHocrld. Karuular lawa v3pa3prry cnoco6socr 3a anarngy 14 yoqaBarbe 6ra:rnux uoxa-
3areJ'ba 4o6ajeurax pe3yJrrara ucrpiDKr.rBafba b cwyrcao a Kpearr.rBHocr 3a brrxoBo jacno SoprrnyJrucarbe, il3pa>KaBar+,e u
npe:enraqlrjy.
Ha ocuosy rperJreAa pyKorrlrca AoKropcKe 4zcepraquje u yBLtAoM y rry6nrarconaHe Hayr{He paAoBe Kauryvr4arta,
LUraHoBr.r Koruzcraje 3a orreHy ra o46pany AoKropcKe 4ncepraqzje sarc,'ryvyjy:
. Caapxaj AoKropcKe 4ucepraqnje y rrorrryHocrrr oAroBapa reMr.r rojy cy ogo6pr.ula Hactanno-nayqHo eehe Ma-
rrilHcKor Sarylrera y Hraury a Hayuuo-crpyqHo rehe sa rexHlrqKo-rexHoJrorlKe HayKe Yuneepsurera y Hr,rury.
r florropcKa Arrcepraquja npe4craBJba oprar]rHataH s BpeAaH Hayqnr4 Ao[pr.rHoc r,rcrprDxuBil]by u pasrojy He caMo
xuApayrr,rr{Kux 6arepa eeh 4pyrux uo6uluax Marrrr{Ha ca [pocropHoM MaHr,rrryJraqujorra.
Llmajyhu y BLrly cBe HaBeAeno, Korvllzcuja 3a oueHy r,r og6paHy AoKropcKe 4racepraqraje rper/'rillce HacrasHo-
HayqHoM oehy Marur,rHcKor Sary,rrera y Hrauy u Hayuno-crpyqHoM nehy sa rexHI{tIKo-TexHoJIorlKe uayre YHIa-
Bep3r4rera y Hraruy Aa ce rroAueru pyKonuc KaHArrAara Becne Jonanonnh, Ar{rrJroMr,rpaHor r,rH)Krrr}bepa MauvHcrBa, rIoA
HA3HBOM:
"flpu,ror crruTe3r{ rroroHcKor MexaHlr3Ma o6prHe rrJrarQopMe xrrgpayJrrrrrKlrx 6arepa"
npr4xBarrr Kao AoKropcKa Aracepraquj? u \? ce KaHAI-4I?T rlo_3oBe Ha ycueny jaury- oA6pany:
Epoj oalyxe HCB o uMeHosa*y Kornlllorje
,{ary,u uuenorau,a Kouucraje
P. 6p. I,Ine u nperurre, 3BarLe flornuc
l-'' I paHcloprHa rexHlrKa r4 JroflrcTl4Ka Vuunepsurer y Huuy, Mauruscxu $arylrer
Ap AparocJar Jaruueeri, peAoBHI{ rpo$ecop
Ap Mr.roMup JoBaHoBrrhl peAonuu npoQecop npeAceAHuK
MeHTOp> qJIaH
Vuusepsnrer y Kparyjeauy, (Daxy,'rrer 3a MarIt'tHCrBo





2' ,Tpunanoprra rexHI{Ka L Jlorrrcrlzra ,Yrutepsrrer y Huruy, Maruuucxn $arylrer
Ap HenaA,{. Ilaenouah, peAoBHIr npo$ecop
3' ,Me*arporr^a ',Ynneepsra:rer y Hutuy, Mauuucxu Sarylrer
ap Mulorrarap fauruh, peAoBHIr npo$ecop
4,M.ru"rrat\uja nnocehe roncrpyrunje
i I i*..,i;ilt ti$:irtui]
ap fopan flerpoeuh, roueur
5 
,TpancuoprHa rexHlrra Ir norlrcruxa
Iaryu u Mecro:
Maj,2018. roAItHe,
Y Huury a Kpa;sery
Ynuaep:ure'r y Huruy, Maruuucxu rlary,rrer
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